Objective-To examine the factors that determine whether or not smokers become long-term quitters, and to study whether determinants of successful cessation diVer with levels of motivation to stop. Design-In a cohort of men and women, aged 30-60 years at first examination in 1982/1984, smoking behaviour was evaluated from questionnaires at baseline and at follow up 10 years later. Setting-County of Copenhagen, Denmark Participants-2554 subjects from the original sample of 4581 were successfully followed. This study deals with the 1365 subjects who were smokers at the first examination. Main outcome measure-Smoking status (abstinent for one year or more) at follow up. Results-At follow up 15% of the baseline smokers had been abstinent for one year or more. In multivariate analysis, successful smoking cessation was associated with older age, high social status, low prior tobacco consumption, baseline motivation to stop smoking, and having a non-smoking spouse/cohabitant. The same result was obtained when the analyses were repeated separately for smokers with and without motivation to stop. Conclusions-Smokers motivated to stop are more likely to quit and remain abstinent than smokers with no such motivation. Age, social status, spouse/ cohabitant's smoking behaviour, and the daily consumption of tobacco predict success in smoking cessation, irrespective of smokers' former motivation to stop. (Tobacco Control 1998;7:262-267) 
Introduction
Smoking behaviour has enormous implications for the individual and for public health. Smoking accounts for about 30% of all deaths, and is one of the most important preventable causes of premature death in northern Europe today. 1 In Denmark, the prevalence of smoking in men has decreased from 78% in 1953 to 45% in 1993, whereas in women it has remained almost constant at about 40%. 2 Despite its decline, the prevalence of smoking is still higher in Denmark than in other countries in western Europe and the United States. Consequently, the prevention of smoking is given high priority. Since the early 1950s, the mass media in most Westernised countries have frequently highlighted the health consequences of smoking, and today 30-60% of smokers wish to stop. 3 4 Individual smoking cessation programmes have received attention as an antismoking strategy. In setting up smoking cessation programmes it would be helpful to predict which smokers are unlikely to be successful quitters, and thereby identify those who need special attention.
The stages-of-change model, which views smoking behaviour change as a series of actions or events, is increasingly used in health promotion today. 5 Briefly, this model proposes that stages of behaviour change can be conceptualised in at least four phases: precontemplation, in which there is no thought or awareness of the need to change behaviour; contemplation, seriously thinking about the problem and the possibility of change; action, modification of behaviour during a period from 1 to 6-12 months; and successful maintenance of the changed behaviour for an extended period of time. 6 Previous studies on smoking cessation have most consistently associated successful quitting with older age, 4 7-15 high education or socioeconomic status, 4 7-17 low prior consumption of cigarettes, 9-11 13 15-19 and living with a non-smoking spouse/cohabitant. 10 11 13 16 17 19 Furthermore, low consumption of coVee, 16 19 has predicted success in smoking cessation in studies of pregnant women. The extent to which these factors determine prolonged tobacco abstinence has been assessed infrequently, as most previous studies on smoking cessation have been cross-sectional in design. 8 12 13-17 19-20 Although the stages-ofchange model has become widely adopted to help understand the cessation process, 6 few have studied whether the level of motivation to stop predicts smoking cessation, 6 18 21 22 and the model's validity has been questioned. 18 Farkas et al showed that in a large sample of smokers randomly selected from the population of Californian smokers, the stage of change was a significant predictor of smoking status 1-2 years later. However, stage of change was not an independent predictor when used in a multivariate analysis with measures of addiction (including quitting history and baseline cigarette consumption), and these factors were better predictors of future smoking status Tobacco Control 1998;7:262-267 than was stage of change. 18 However, the multivariate analysis by Farkas et al did not include other known predictors of cessation such as sociodemographic variables (gender, age, and education). Another problem is that most studies have ignored the distinction between smokers who are motivated to stop and those who are not, thereby perhaps grouping smokers with diVerent behaviour and attitudes in one group. 5 23 This may obscure important predictors of smoking cessation in the different stages of behaviour change.
In a follow-up study of a cohort of randomly selected adult men and women, we examined the psychosocial, behavioural, and health factors that determined whether smokers had become continuous ex-smokers during the 10 years of follow up. We also studied whether separate analyses of smokers who had tried or wished to stop smoking at baseline (in the contemplation stage) and those who had not (in the precontemplation stage) changed the determinants of successful cessation.
Methods

SUBJECTS
The study included 4581 Danish citizens aged 30, 40, 50 and 60 years, randomly selected from the general population. Of them 3608 (79%) attended a health examination and completed a standardised questionnaire. The study was part of the Danish MONICA project (an international study conducted under the auspices of the World Health Organisation to monitor trends in and determinants of mortality from cardiovascular disease), and was carried out in collaboration with the Glostrup Population Studies in Copenhagen. The study was approved by the Ethics Committee of the County of Copenhagen. Examinations took place between November 1982 and February 1984.
After 10 years, the 4130 subjects from the original sample who were still alive and had an address in Denmark were invited to a follow-up examination, which 2656 attended. The results are based on the 2554 subjects with complete smoking information at both examinations. Among the 1054 subjects who participated in the first but not in the second examination, the prevalence of smoking was higher, they were older, and more belonged to the lowest social class than among the subjects who attended both examinations. Rate of participation at follow up did not diVer between smokers with and without previous attempts to quit.
QUESTIONNAIRE
All participants filled out an extensive questionnaire on psychosocial factors, behaviour, and health at the baseline and follow-up examinations.
Smoking behaviour
Smoking behaviour was assessed by the questions: "Do you smoke?" and, if the answer was no: "Have you smoked previously?". Current and former smokers were asked about their present or past average daily consumption of tobacco, including cigarettes, cheroots, cigars, and pipe tobacco. Converted into grams of tobacco, a cigarette equals 1 g, a cheroot equals 2 g, and a cigar equals 5 g. Former smokers were also asked what year and why they had stopped smoking. Participants were asked for how many years they had smoked, whether they had ever tried to stop smoking, and, if so, how many times. Later in the questionnaire smokers were also asked whether they seriously wished to stop smoking. In the present study the contemplation stage was defined as smokers who at baseline reported that they seriously wished to stop or had made one or more (self-defined) attempts to stop smoking (n = 860).
The initial study group consisted of the 1365 participants who were smokers at baseline. The outcome variable was successful quitting (maintenance stage), defined as having abstained from smoking for a year or more (table 1) . The 52 smokers who had been abstinent for less than a year were omitted from the statistical analyses.
Psychosocial factors
Socioeconomic status was determined using the method of the Danish National Institute of Social Research on the basis of type of employment, education, and number of subordinates. 24 The participants were classified into five social strata, with I as the highest and V as the lowest. The strata were defined as follows. I-self-employed with at least 21 employees, or white-collar workers with at least 51 subordinates or an academic degree II-self-employed with 6-20 employees, or white-collar workers with 11-50 subordinates or intermediate education III-self-employed with 1-5 employees, or white-collar workers with 1-10 subordinates IV-self-employed without employees, or white-collar workers without subordinates or qualified work, or skilled blue-collar workers V-unskilled blue-collar workers. Recent unemployment was determined by the question: "How long have you been unemployed during the last 12 months?" Participants were also asked whether they felt busy in their everyday life (yes or no) or had any personal or economic problems (yes or no). Questions were asked on the smoking behaviour of spouse/cohabitant, children, parents, siblings, other family members, (1982/1984) and follow up (1993/1994 friends, and colleagues; awareness of tobacco advertisements; knowledge of diseases associated with smoking; attitude towards smoking cessation; and attitude toward health in general. A "knowledge score" was calculated on the basis of the six statements that smoking increases the risk of bronchitis, lung cancer, cancer of the mouth and throat, thrombosis, poor circulation, and impaired fitness. The score ranged from 0-6, reflecting the number of agreements; scores of 4 and over were considered to be high. 25 
Other health behaviours
The questionnaire addressed a number of health behaviours besides smoking, such as physical activity during leisure-time and the consumption of beer, wine, spirits, and coVee.
Health status
Self-rated health status was assessed with the question: "How would you assess your present health in general?" Participants were asked to compare their physical condition with that of others of the same age. They were also asked whether a doctor had told them that they suVered from any diseases. Positive responses for ischaemic heart disease or bronchitis were used in this study. Body mass index (BMI) was calculated as weight divided by the square of the height. The anthropometric data were collected by nurses at the health examinations.
STATISTICAL ANALYSES
Univariate logistic regression was performed for each determinant to study its individual relation to status as a successful quitter or not. Multiple logistic regression analyses were carried out to estimate the eVect of each individual variable, adjusting for the other variables in the model. The outcome variable was whether the respondent still smoked (code = 0) or was a successful quitter (coded = 1). The independent variables in the first three models of the first step of the analysis were selected on the basis of previous studies on predictors of smoking cessation, 4 7-20 and a theoretical framework describing human behaviour as being reciprocally determined by personal factors and the environment in which the person lives. 26 The analyses were carried out for the whole group (n = 1313), and separately for smokers in the precontemplation and contemplation stages. The final model was built through sequential model testing after the removal and addition of each non-significant predictor, starting with a model including all the independent variables. Ninety-five per cent confidence intervals (CIs) around estimates were computed. Models fit were tested by the Hosmer-Lemeshow 2 test. The data were grouped in percentiles of the fitted values. The test statistics computed from the observed and expected frequencies indicated reasonable fits. Data analyses were performed using STATA.
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Results
During the study period, the overall proportion of smokers in this population (n = 2554) was reduced from 52% to 46%. Smoking behaviour in 1982/1984 is contrasted, in table 1, with the smoking status of the same subjects 10 years later. Of the 1365 smokers at baseline, 15% had become ex-smokers for a year or more at follow up. The quit rate was nearly constant over time, and the average annual number of quitters was 20 (1.5% per year). The success rate was lowest (10%) among those who only wished to stop smoking, and highest among those who wished and tried to stop smoking (19%). Among precontemplators the quit rate was 12%. Ex-smokers' main reasons for quitting smoking were to get more healthy (66%), health problems (32%), for the sake of their family (23%), or economic factors (19%). Most ex-smokers had more than one reason for quitting. Table 2 presents a summary of the univariate and multivariate analyses of the psychosocial determinants of successful smoking cessation. The multivariate analysis showed that older age, high socioeconomic status, no unemployment during the last year, having a non-smoking spouse/cohabitant, and motivation to stop were associated with successful smoking cessation. Rates of success decreased, continuously, with decreasing social status. When the contemplation stage was divided into the original questions on quit attempt and wish to stop, previous quit attempts predicted successful cessation (p<0.01), whereas wish to stop did not (p = 0.64). Women were less likely than men to become quitters, although this gender diVerence did not quite reach statistical significance in the multivariate analysis. Findings for the behavioural determinants of smoking cessation are shown in table 3. In multivariate analyses with sex, age, and all behavioural variables in the model, the amount of tobacco smoked and the duration of smoking were strongly associated with successful smoking cessation, whereas the association with alcohol intake was not as strong.
The proportion of individuals who succeeded in stopping smoking did not vary significantly with any of the health variables, in either the univariate or multivariate analyses (table 4) .
The variables that significantly predicted successful smoking cessation in the final model (table 5) were older age, high social status, non-smoking spouse/cohabitant, motivation to stop, and low prior tobacco consumption. Although the odds ratios for unemployment and duration of smoking did not change after adjustment for all the other covariates, they were not significant predictors (p = 0.10) in the final model, presumably because of loss of statistical power. We examined our data for interaction between amount of smoking and age but found no evidence for such an interaction with regard to success in quitting smoking. The same results were obtained when the analysis was repeated separately for smokers in the precontemplation and contemplation stages.
Discussion
In accordance with the findings of the most recent long-term studies, 10 11 we found that age, social class, and amount of smoking are important determinants of successful smoking cessation. In contrast to the findings of Farkas et al, 18 baseline motivation to stop smoking also predicted successful quitting even after adjustment for other known predictors of cessation. Of the two variables (previous quit attempt and desire to stop smoking) that we used to categorise smokers as precontemplators or contemplators, quitting history was the stronger predictor of successful cessation. This observation is in agreement with the results from the Multiple Risk Factor Intervention Trial. 10 Our study further suggests that successful quitting among smokers in the precontemplation and contemplation stages is determined by the same factors (age, high social status, low prior tobacco consumption, and having a nonsmoking spouse/cohabitant).
During the 1960s male smokers had higher quitting rates than female smokers, but it appears that this gender diVerence decreased in the 1970s. 28 Indeed several studies similar to ours indicate that by the 1980s quitting rates were as high for women as for men. 11 28 Our study also showed that older smokers (60 years at baseline) have higher cessation rates compared with the younger age groups. Older smokers may have higher cessation rates because they are more likely to experience health problems, which make the risks associated with smoking more apparent, and health problems were often reported as a reason for stopping smoking. This seems to contradict the finding that self-rated health status was not associated with quitting rate, either with or without adjustment for age (table  4) . However, the lack of association between health status and successful smoking cessation may be due to the long follow-up period in our study. It could be problematic if the sickest smokers (who may be the most successful quitters) were less likely to attend the follow up because they had died or become too ill to participate. Thus, the longitudinal analysis based on the Framingham Heart Study, with a shorter follow-up period, showed that recent hospitalisation and development of coronary heart disease were predictive of smoking cessation after two years. 9 Having a non-smoking spouse/cohabitant was one of the factors most strongly associated with successful smoking cessation. This observation supports the notion that a close social network plays an important role in quitting smoking, and it is consistent with the assumption that the most common situations in which relapse occurs are social settings in which other smokers are present. 20 29 Social class was also a significant predictor of quitting, since fewer smokers in social groups IV and V had quit. Furthermore, rates of success were lower among subjects who had experienced recent unemployment. Possibly due to the small numbers of subjects, this covariate did not retain statistical significance in the multivariate analysis. However, other factors related to low social status did not predict smoking cessation either in bivariate or multivariate analyses. Jobs with high pace and low control have been associated with low cessation rates. 29 We had no information on job demands, but feeling busy every day did not predict unsuccessful smoking cessation. Similar to other studies, 4 30 economic problems were cited as a motivation for quitting, but we found no association between economic problems and smoking cessation. However, the question on economic problems was not very specific, and furthermore financial problems are considered a private matter and therefore may have been underreported.
Our results might be biased by sample selection, misclassification, and confounding. Our study included many of the potentially important factors associated with smoking cessation, and multivariate analyses were used to adjust for confounding. With regard to sample selection, the participation rate in the study was relatively high, and the distribution of smokers was in accordance with smoking status in Denmark from oYcial omnibus surveillance measures. 2 Although those "who dropped out" diVered from study participants in terms of age and smoking behaviour, this would not influence the results of our study unless those who dropped out diVered with regard to the determinants and-independent of this-had higher (or lower) rates of successful smoking cessation.
However, the high rates of loss to follow up could aVect the generalisation of our findings. Because subjects who were lost to follow up overrepresented persons with lower socioeconomic status, the study results may be less applicable to this population.
As for misclassification, our study collected data using a standardised questionnaire which several investigators have considered satisfactory for assessing smoking, other health behaviours, social conditions, and health status. 31 Self-reporting is usually acceptable for determining smoking status in epidemiological studies, 32 and self-reported smoking status was confirmed at the baseline examination by serum thiocyanate. 33 There was a 10-year lag between measurement of baseline exposures and the outcome at follow up, and dynamic measures such as stages of change may have changed during that period. We cannot exclude that smokers classified as precontemplators became motivated shortly after baseline data were collected. If such misclassifications occurred independently of quitting success, this would tend to underestimate the true association; consequently, the association we observed would not have been spurious.
In conclusion our study shows that besides motivation to stop, age, social status, spouse/cohabitant's smoking behaviour, and the daily consumption of tobacco are significant predictors of successful quitting. These factors predict cessation irrespective of smokers' baseline motivation to stop, and should be considered in setting up smoking cessation programmes.
